CHAPTER VII
CASE-HARDENING STEELS

CASE-hardening steels enter very largely into modern
engineering work, and particularly the lighter forms of
machinery. The steels are used because they permit
the production of a hard surface, capable of withstanding
a good deal of frictional abrasion, upon material which can
be machined readily. It is frequently claimed, also, that,
by case hardening a piece of steel, an article is obtained
which is as hard as tool steel, but as tough as wrought
iron. The accuracy of this claim will be referred to again
later. It is a fact, however, that the case-hardening
steels are soft, and, therefore, can be machined readily
and speedily, and that, by carburising these steels, they
can be given a surface which can be made as hard as tool
steel. The superior hardness of the outside is obtained
by increasing the proportion of carbon in it through the
process of carburising. The change of carbon content
produced in the part can be demonstrated readily by two
methods. The first is to remove the steel from the part
layer by layer, and to analyse each successive layer for
carbon. The carbon content of each layer can then be
plotted against the depth of the layer, in the way that has
been done in Fig. 75. The second method is to make a
micro-section of the part, and to observe the change of
structure which is found on passing inwards from the skin
of the part. The result of such an examination is shown
in Fig. 76, which makes it clear that on the outside of the
part there is more than 0*9 per cent, of carbon (as indi-
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